Demography's contribution to health policy debates comes from the study of population dynamics relating to fertility, mortality and migration. The aim of this article is to stress how vital a correct understanding of population dynamics is for health policy and planning. The article first highlights some of the major contributions demographers have made to debates about health, particularly where they have helped to overcome misconceptions. It then discusses two prominent issues: population ageing in the developed world and population growth in developing countries.
Demographers and health
Health policy development involves three stages: identifying the major disease problems, designing health care systems and defining what governments can do using the full range of policy instruments (Jamison and Mosley, 1991) . Coherent health policies need to be strong in all three areas. Demographers have been crucial in the first stage, since population changes are a key component of changing health needs. Demographic analysis looks at behavioural changes in the population and how these might change a population's structure (age) and composition (gender, race, and so on) in the medium and long term. Demographers have also helped in developing public health programmes and designing instruments to monitor and evaluate the long-term goals of these programmesparticularly those targeted at older people and infants (Nam, 1979) .
Additionally, demographers have contributed to the debate on differences in mortality by sex and socio-economic status. While biology is a fundamental component, social and behavioural factors have proved to be as important (Marmot et al., 1995) . For example, life-course demography has been key to understanding the impact of parental choices and behaviours on child development, while longitudinal and panel studies have been vital in elucidating lone parenthood effects on child health and assessing the impact of HIV/AIDS-related deaths on household composition, kinship and informal care (Ford and Hosegood, 2005) .
The demographic transition
The main contribution of demographic thinking to wider debates about population change is the demographic transition theory. This has had a deep impact on the work of national and international agencies in both the developed and the developing world for the last 50 years. The theory identifies different stages of demographic transition based on fertility and mortality levels, ranging from stage one, when fertility and mortality are balanced at very high levels; to stage two, when mortality starts to decrease and fertility subsequently declines; to the third stage, when population growth is close to zero, with low birth and death rates. This pattern has been experienced by every country in the developed world and has been crucial for studies of the relationship between fertility and mortality. One of the major implications of the developed-world demographic studies based on this model has been the realisation that fertility decline in the developing world is not necessarily dependent on increasing industrialisation or modernisation, as it was in developed countries (Caldwell, 1976) .
The lifespan debate
The contribution of demographers to the current debate on whether human lifespan is fixed has also been crucial. Life expectancy has increased steadily over the last 140 years in many countries and some have argued that there is a fixed 'maximum' human lifespan (Hayflick, 1986) . Thus far, however, the assertion of the existence of a maximum lifespan based on biological arguments has had little scientific basis (Oeppen and Vaupel, 2002) . Oeppen and Vaupel (2002) have shown that continuous improvement in life expectancy has not slowed, and that life expectancy has not yet reached its maximum threshold. Since it is not feasible at this stage to set the 'maximum', as previously believed, health planners will need to allow for continuous increases in the numbers and proportions of older people in the decades to come.
Sources of data and methods
Demographers have been active in collecting nationally representative data and in developing new methods that have been fundamental to the analysis of health outcomes. Census and vital registration remain among the main tools used to collect data on fertility and mortality, and population registers are increasingly becoming the most commonly used data source. Datasets originally collected for demographic purposes, such as the World Fertility Survey, 1 the Demographic and Health Survey 2 programmes in developing countries and the Fertility and Family Survey 3 programme in Europe, among others, have been widely used to understand health trends and determinants. For example, the development of methods for evaluating and adjusting incomplete data has been essential to the analysis of child and adult mortality in developing countries (United Nations, 2002) , and the work of William Brass at the London School of Hygiene and Tropical Medicine has been seminal in devising methods that allow the indirect estimation of mortality using census data in the absence of complete vital statistics. Given that vital statistics in sub-Saharan Africa are far from complete, there is a further need to develop demographic techniques to accommodate current mortality patterns, such as those pertaining to HIV/AIDS. Almost all estimates of population change in less developed countries are based on demographic methods applied to simple survey questions, such as the number of older people and whether children, siblings and parents are alive.
In addition to empirical analyses, demographers have led methodological developments in the analysis of mortality with frailty models, given that medical models cannot fully explain changes in mortality over time. Finally, an important demographic contribution has been the application and continuing development of life tables methods used in epidemiological and sociological analyses.
Low fertility and ageing: a demographic time bomb or a damp squib?
Data from the United Nations (UN) Population Division (2007) show that between 1950 and 2005, the population aged 60 years and over has more than tripled to 700 million in 2006 (United Nations, 2007) . By 2050, it is projected that there will be two billion older persons ( Figure 1 ).
Ageing is one of the most prominent issues demographers have focused on in the last decade. A major task for demographers has been to remove the preconceptions and inaccuracies that surround the issue, particularly regarding future dependency ratios. 4 Population ageing arises when the increasing number of older persons (conventionally considered as those aged either 60 or 65 years and over) in the population is accompanied by reductions in the proportion of children, and the average age of the population increases. UN projections (United Nations, 2007) show that the number of older people worldwide is expected to overtake the number of children for the first time in 2047 ( Figure 1 ). In the more developed parts of the world, where population ageing is more advanced, the number of children dropped below that of older persons in 1998 ( Figure 2) .
It is often assumed that population ageing is due to improvements in mortality. However, one of the counterintuitive findings of demographic research is that population ageing is primarily caused by declining fertility (Coale, 1964) . Indeed, improvements in mortality make population structures younger rather than older, since in a growth period, improvements in mortality levels are faster and more prominent in younger than in older generations. Thus, improved mortality in developing countries will initially make the population structurally 6.0 1 9 5 0 1 9 5 5 1 9 6 0 1 9 6 5 1 9 7 0 1 9 7 5 1 9 8 0 1 9 8 5 1 9 9 0 1 9 9 5 2 0 0 0 2 0 0 5 2 0 1 0 2 0 1 5 2 0 2 0 2 0 2 5 2 0 3 0 2 0 3 5 2 0 4 0 2 0 4 5 2 0 5 0 younger. Only in the most developed societies does 'ageing from the top' (i.e. increasing life expectancy) become an issue (see below).
There is a wealth of research on the implications of ageing for social policy in general and for health policy in particular. Ageing is a key challenge for the future because it is likely to put more pressure on health care financing. The main issue here is that increased life expectancy is not necessarily linked to better health status, so people may live longer but may also experience longer periods of ill health. However, growing evidence shows that traditional predictions of the impact of ageing on health care costs have been overstated. Increasing demographic pressure on health care costs is partially counteracted by the postponement of death-related hospital costs to later in life, when they are usually lower (Seshamani and Gray, 2004) . This makes an ageing 'crisis' seem less likely.
Where the population is just starting to age, older people are usually less educated, generally have less knowledge of the type of services they are entitled to and are less likely to have secured health insurance than in developed societies where ageing started earlier (Lloyd-Sherlock, 2000) . This finding is particularly important for developing countries: first, because there is concern that health care systems might not be sufficiently prepared to cope with the health needs of older people; and second, because steep declines in fertility have already occurred, which means that increasing improvements in life expectancy will lead to much more rapid ageing. The rise of non-communicable diseases also adds to already stretched resources. Less developed countries therefore face a so-called 'double burden of disease' in which levels of obesity, diabetes, cardiovascular disease, chronic respiratory disease and cancer increase alongside the steady pace of common infectious diseases such as tuberculosis and HIV/AIDS. Ageing and the rise of chronic diseases will exacerbate resource constraints in developing regions.
The move to an ageing society involves a large shift in the burden of providing income support and care giving. Women still provide most childcare and care for older people in Western societies (Robine et al., 2008) . More research is needed on the impact of delayed fertility on caring for older people. In addition, with a rising proportion of childless people entering old age over the next two decades, providing care for these groups will emerge as an increasing challenge.
Nearly all of the European nations have experienced long-term declines in fertility for the past century or so and a consequent ageing of their populations, but recognition of the implications of population ageing have only recently attracted significant interest. The level of ageing differs across Europe, with countries like Italy, Germany and Spain being particularly affected due to their lower levels of fertility and immigration compared with Scandinavian countries. Lower fertility means fewer siblings, and increases in childlessness diminish the potential for family networks to provide social, psychological and economic support. However, research shows that even in countries with the lowest fertility, levels of childlessness have been modest and constant (almost 50% of women have at least one child in most cases) (Kohler et al., 2006) . Women want to have at least one child but delay doing so more than in the past. As a result, increases in dependency ratios in Europe will be lower than expected. Nonetheless, low levels of fertility are likely to persist in the coming decades and will have a big impact on the population age structure and the social care systems of the countries affected (Kohler et al., 2006) . Understanding how age structures develop in the future will be crucial to understanding the health care needs of ageing societies. Robine et al. (2007) focus on the intergenerational support needed for the oldest people. In particular, they highlight the importance of considering long-term care or capacity within families to care for older people. As noted above, most studies usually rely on the demographic dependency ratio, given by the proportion of over 65-year-olds over the proportion of persons of working age, as a measure of the extent of ageing. Given the increasing lengthening of life expectancy and the issues linked to quality of life at older ages, this ratio does not reflect the extent of the problem. The so-called 'sandwich' generation (in their mid-50s) will play a great role in the level of support offered to older people. It has therefore been suggested that the oldest old support ratio (i.e. the ratio of the population aged between 50 and 74 to those aged over 85) should be used when analysing the level of ageing of the population. The study by Robine et al. (2008) shows how in countries such as Switzerland and the United States, the oldest old support ratio has declined steadily (alongside an increase in the dependency ratio), which could indicate a decline in the availability of informal care. In other words, the 50-74-year-old generation will not be sufficiently large to look after the increasing number of over 85-yearolds. Obviously, the use of formal care will increase (unless the average contribution per carer increases), but it will not be able to replace the flexibility, convenience and, for the 'public purse', cheapness of informal care.
Another factor that needs more attention is analysis of the partnership experiences of older people. The current generation of older people has had high levels of marriage and low levels of divorce. When those born in the 1960s, who have experienced high rates of partnership breakdown, childlessness and solo living, start to age, the issue of the availability of informal care will be more pertinent. It is important to stress, however, that alarmist tones of 'crisis' are not justified at present, since there is still strong support available from partners and this particular generation will not reach retirement age for another 30 years.
Pro-natalist policies and migration have been suggested as possible solutions to ageing in developed countries (United Nations, 2007) . However, pro-natalist policies do not always take into account the timescale of population dynamics. There is a need for more research on the timing of childbearing as well as on future levels of fertility in the current 'lowest-low' fertility countries (i.e. those with a total fertility rate below 1.3 children). Fertility is actually rising in some of the lowest fertility countries, as evidence collected by the Population Reference Bureau shows (Haub, 2008) . Although migrants are usually of working age and would rebalance the age structure of ageing populations, rigorous demographic analysis shows that immigration cannot be a long-term solution (Keely, 2001) . The level of migration needed to compensate for current levels of fertility might be unsustainable for the host countries, since migrants also need services (health, education, and so on) for themselves and their families. Instead, increasing the participation of women and older people in the labour market in countries like Italy or Spain, for example, could be more effective than migration in meeting the problems of population ageing (Keely, 2001) .
The role of demography in health policy in developing countries
While population ageing has been a topic of considerable interest in developed countries, the great majority of the increase in the numbers of older people in the years to come will occur in developing countries. However, in these societies, population growth remains the prominent issue, with major implications for health policy.
There is a wealth of evidence on the relationship between health and development (Phillips and Verhasselt, 1994) . The literature on the topic is rich and highlights the fact that establishing causality is not always straightforward. One element of this relationship is the demographic dividend: the decline in fertility, which helped to reduce the dependency ratio, leading to less need for investment in younger age groups (immunisation, health costs) and increasing productivity (Lee and Mason, 2006) . Demographers have played a fundamental role in identifying the link between poor health and demographic transition, and were among those who rejected the assumption that improvements in health must necessarily be the result of increases in income (Bloom and Canning, 2000) . In areas such as sub-Saharan Africa, demographers are focusing their attention on how fertility may decline in the era of HIV/AIDS due to the delayed onset of sexual relations and age at first union, reduced premarital sexual relations and remarriage, increased marital dissolution and lower fertility among HIV positive women. However, the most important contribution of demographers to the development agenda at the moment is in the debate on population growth.
Population growth
The less developed regions' population is currently growing at a rate of 1.4% per year (Figure 3 ), and growth rates in Africa as a whole exceed 2.3% per year, the highest growth rate of any major area (United Nations Population Division, 2006) . In recent decades much attention has been given to the mortality implications of HIV/AIDS pandemics, but the continuing importance of population growth has been highlighted by an increasing number of academic and policy papers dedicated to this issue (De Souza et al., 2003; Cleland et al., 2006; All Party Parliamentary Group on Population, 2007) . There are two key issues: population growth is slowing down the achievement of the Millennium Development Goals (MDGs) and has a detrimental impact on the environment and food security. Demographers are calling upon governments to pay more attention to population growth issues in general and family planning in particular, which are not as prominent now as they were after the UN Conference on Population and Development held in Cairo, in 1994.
Regardless of their limitations, the MDGs have drawn attention to population growth and family planning issues. The report by the UK parliamentary enquiry, in particular, highlights how, as the population grows, so does the demand for health care (All Party Parliamentary Group on Population, 2007). The report calls for an increase in funding if the MDGs are to be achieved and stresses that, for example, maternal mortality needs to be addressed urgently because one woman still dies every minute from causes related to pregnancy and childbirth. Lack of family planning means increasing unwanted pregnancies and consequently, unsafe abortions in limited, often illegal settings.
The stalling of the fertility decline in many sub-Saharan countries is also a cause for concern. Many claim that the policy focus has gradually shifted towards HIV/AIDS at the expense of other health-related and population growth issues (Shiffman, 2008) . This reflects the fact that a steady decline in fertility was taken for granted and that there has been a lack of collaboration between demographers and economists in trying to cost issues such as family planning and maternal mortality. I believe that while a more balanced approach to addressing population growth is needed, there is also a need to learn from 0 1,000,000 2,000,000 3,000,000 4,000,000 5,000,000 6,000,000 7,000,000 8,000,000 9,000,000 % growth rate Medium Variant Projection 2 0 4 5 -2 0 5 0 2 0 4 0 -2 0 4 5 2 0 3 5 -2 0 4 0 2 0 3 0 -2 0 3 5 2 0 2 5 -2 0 3 0 2 0 2 0 -2 0 2 5 2 0 1 5 -2 0 2 0 2 0 1 0 -2 0 1 5 2 0 0 5 -2 0 1 0 2 0 0 0 -2 0 0 5 1 9 9 5 -2 0 0 0 1 9 9 0 -1 9 9 5 1 9 8 5 -1 9 9 0 1 9 8 0 -1 9 8 5 1 9 7 5 -1 9 8 0 1 9 7 0 -1 9 7 5 1 9 6 5 -1 9 7 0 1 9 6 0 -1 9 6 5 1 9 5 5 -1 9 6 0 1 9 5 0 -1 9 5 5 some of the successes achieved by HIV/AIDS campaigners. The economic analysis of the impact of HIV/AIDS on health care systems and households has been one of the major successes of the campaign to obtain support from donors and to get governments on board. Similarly, demographers should engage more with other social scientists on population growth and its impact on development, as was done so successfully when incorporating lessons about the role of birth spacing on child mortality derived from fertility and family surveys.
Conclusion
Looking at the World Health Organization's definition of health as ''a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity'', the socio-demographic components can be easily identified. The role of demographers is wider than a mere study of mortality trends and is centred on the analysis of the impact of population dynamics on health and health care. Demographers have shown how population ageing is mainly caused by an overall change in age structure determined by fertility; only a minor aspect of this is due to increasing life expectancy. When considering appropriate health policy for health care systems to cope with increasing demand for care for older people, it is important to think not just about the higher number of older people in the population, but about who will care for them. Analysis of age structures and marriage patterns will also be crucial because 50-74-year-olds play a fundamental role in providing informal care. Better understanding of the timing of fertility and life expectancy, migration and marriage dynamics over the next 50 years will be vital for health policy planners. Similarly, in developing countries, where continuous population growth is the result of steady fertility levels in a period of decreasing mortality, analysis of fertility trends is crucial to understanding the impact that population growth will have on development and on health care systems.
